100% xylene, once with 50:50 xylene and 100% ethanol, twice with 100% ethanol and twice 644 with 95% ethanol. All washes were 3 minutes long. The sections were rinsed with distilled water 645 for 2-3 minutes after the washes. Harleco® Gill II Modified Hematoxylin (EMD/Millipore, cat# 646 65066-85) was added and incubated for 5 minutes. Sections underwent 4 washes with tap water 647 and immersed for 1 second in acid alcohol (1% HCl in 70% ethanol) and washed again 4 times 648 with tap water. Next, sections were slowly immersed in ammonia water (1ml NH 4 OH in 1 liter of 649 water) 5 to 6 times until sections darken. The wash step was repeated and slides were immersed 650 in Eosin (VWR, cat # 95057-848) for 1 minute. After a final rinse with tap water, 2 minute 651 sequential rinses were done as follows: 3 times with 95% ethanol, 3 times with 100% ethanol, 652 once with 50:50 xylene/100% ethanol, and 3 times with 100% xylene. Slides were then mounted 653
with Permount (Fisher #SP15-500)). For Alcian blue staining, Carnoy's-fixed paraffin-embedded 654 sections were deparffinized and rehydrated as above, then stained with 1% Alcian Blue (pH 2.5, 655
Newcomer Supply #1003) for 20 minutes, rinsed with 5 washes of distilled water, and then 656 counterstained with nuclear fast red (Newcomer Supply #1255) for 5 minutes. Sections were 657 then washed 3 times and dehydrated and mounted as above. (Images were obtained using a 658
Nikon Eclipse E600 microscope equipped with a Nikon DS-2Mv camera, using the software NIS 659 Freeware 2.10. 660
Tn Antigen staining 662
The protocol for Tn staining was done as described by Fu et al. 1 Briefly, deparaffinized 663 sections underwent biotin blocking using the Streptavidin-Biotin blocking kit (Vector 664 Laboratories #SP2002) according to manufacturer's instructions. Sections were then incubated 665 overnight (4 °C) with biotinylated anti-Tn antibody (mouse IgM, provided by Tongzhong Ju and 666
Richard Cummings, Emory University, Atlanta, Georgia, USA) or with biotinylated isotype-667 matched control anti mouse IgM (BD cat# 553472), each at 2 µg/mL. Antibodies were 668 biotinylated using the ProtON™ Biotin Labeling Kit (Vector Laboratories #PLK-1202). Bound 669 antibodies were detected with horseradish peroxidase-conjugated streptavidin (Jackson 670
Laboratories #016-030-084). 671
672

Lamina propria CD45 + cells labeling 673
Lamina propria CD45 + cell staining was performed as previously described. 2 Briefly, five 674 µm-thick formalin or Carnoy's-fixed, paraffin-embedded tissue sections were deparaffinized 675 with xylene and rehydrated through an ethanol gradient to water. Sections were blocked for 15 676 minutes using serum-free protein block (Dakom #X0909); incubated overnight at 4°C with rat-677 anti mouse CD45 (Abcam #ab25386, 5ug/mL) in primary antibody dilution buffer (1°ADB) (1% 678 BSA, 0.1% Triton-x 100, 0.05% Tween-20 in PBS); and washed twice with 1°ADB, and twice 679 with wash buffer (WB) (0.05% Tween-20 in PBS), 5 minutes/wash. Epifluorescent labeling for 680 all stains was carried out using AlexaFluor 488-conjugated donkey anti-rat IgG (Invitrogen 681 #A21208) in wash buffer, for 1 hr at RT in the dark, followed by rinsing in WB (3 x 5 mins). 682
Samples were then fixed in 4% paraformaldehyde (PFA) in PBS for 5-10 mins, rinsed in WB (3 683 #0706, 15mg/ml) were added, and tubes were incubated at 60°C for 30min. After incubation, 698 500µl of phenol-chloroform-isoamyl alcohol (Acros Organics #327115000, 25:24:1) were added, 699 and samples were homogenized in a MiniBeadbeater-8 (BioSpec Products) at maximum speed 700 for 2 minutes, followed by cooling in ice. Layers were separated by centrifugation at 14,000rpm 701 for 5min before extraction of the top layer. This step was repeated three times with 702 phenol:chlorofom:isoamyl, and twice with chloroform-isoamyl alcohol (Acros Organics 703 #327155000, 24:1). DNA was recovered by inducing precipitation through the addition of 100% 704 ethanol and 3M sodium acetate. The amount of eluting reagents used depended on the final 705 volume of sample obtained after the last extraction step (2.5 times of ethanol per volume of 706 sample and 1/10 volume of sample of 3M sodium acetate). Samples were stored at -20°F 707 overnight followed by centrifugation at 14,000rpm (Eppendorf 5424) for 30min. Ethanol was 
Selection and Analysis of OTUs 739
Taxonomic-independent methods were used to estimate species diversity in both datasets. 740
Sequences were aligned and clustered using the Aligner and Complete Linkage Clustering 741 algorithm available through the Pyrosequencing pipeline of the RDP. Clustering was done with 742 a threshold of 97% pairwise identity for assignment into operational taxonomic units (OTUs). 743
Initial clustering of the sequences in the conventional dataset by Complete Linkage Clustering 744 produced a total of 3,641 OTUs. After selecting representative sequences for each OTU, a single 745 best BLAST hit was identified for all sequences in the dataset using BioEdit Blastall function by 746 blasting them against the dataset of non-chimeric sequences. OTUs over 300 bases long, over 747 97% identity, and containing more than 100 hits in total were kept for analysis. This filtering 748 step produced a total of 891 OTUs. A new set of representative sequences was selected from the 749 group of 891 OTUs, and the blasting step was repeated. Sequences that overlapped between 750
OTUs were determined by comparing the sequences that comprise each OTU, and were merged 751 together, resulting in 206 OTUs, from which representative sequences were selected and blasted 752 against the dataset. Hits were counted using Excel. The filtering step was repeated as before 753 producing a total of 184 unique OTUs. Proportions were calculated and significance of the OTUs 754 was determined by calculating the average mean of proportions and Z score.
3 A critical value of 755 3.29 (α=0.001) was selected to determine statistical significance using the following formula: 756 757 being n 1 and n 2 the random sizes of samples 1 and 2, and p 1 and p 2 their respective proportions. 758
Pyrosequencing of the conventionalized samples produced a total of 61,384 sequences. 759
Eighteen percent were removed as chimeras, leaving a total of 56,527 sequences for analysis. 760
Taxonomic and non-taxonomic based analyses were performed following the procedure 761 described above (as for the conventional dataset). For OTUs, clustering of sequences for the 762 conventionalized mice dataset produced a total of 709 OTUs. After filtering and removal or 763 overlapping OTUs, OTUs were reduced to 340 accounting for 99% of the sequences. 764
Taxonomy was assigned for each OTU representative sequence by selecting the Best 765
Blast result from a local type strain database using BioEdit Blast. Additionally, representative 766 sequences from each OTU were aligned using PyNast, and used to construct a reference 767 phylogenetic tree through QIIME. This phylogenetic tree was used for Unweighted UniFrac 768 analysis. 769 
